Downregulation of DNA (cytosine-5-)methyltransferase is a late event in NGF-induced PC12 cell differentiation.
DNA methylation patterns are a critical component of the epigenetic machinery that controls the expression of genetic programs in vertebrates. DNA methyltransferase gene (dnmt1) encodes the enzyme catalyzing the methylation of DNA during replication. We tested the hypothesis that the expression of dnmt1 is regulated with the developmental state of neuronal cells. We show that DNA methyltransferase (Dnmt1) activity is sharply reduced 4 days after induction of differentiation of PC12 cells with NGF. Similarly, the adult brain expresses reduced levels of Dnmt1 activity. We propose that the level of Dnmt1 is downregulated to adjust the activity of the DNA methyltransferase to a different role in mature post-mitotic neurons. Both the abundance of dnmt1 mRNA as well as the Dnmt1 polypeptide are downregulated. Downregulation of dnmt1 parallels other indicators of withdrawal from the cell cycle such as induction of p21, and downregulation of the S phase maker PCNA (proliferating cell nuclear antigen). The temporal pattern of downregulation of dnmt1 in nerve growth factor (NGF)-induced PC12 cells is different from myotube differentiation where downregulation of DNA methyltransferase and demethylation is an early event and was proposed to play a causal role in differentiation. We propose that NGF differentiation of PC12 cells represents a different paradigm of involvement of DNA methylation in terminal differentiation.